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PREFACE

Societal changes during the twentieth century have been marked by an increasing
utilization of statistics in nearly every field of endeavor. During the past two
decades, statistics has become even more important in conceptualizing new
relationships and in evaluating patterns of difference. Today such diverse fields
as agriculture, natural science, social science, engineering, nursing, and psy-
chology rely on statistics to express relationships and to evaluate products.

A growing proportion of legal issues involves the use of numerical data.
Statistics, which deals with the analysis and interpretation of numerical data, is a
useful tool to aid the courts in decision making. This book is a basic reference for
attorneys who have limited or no prior knowledge of the field. In addition to
legal practitioners in need of a basic reference, the user may also be a law school
professor who wishes to review a specific concept or a student in the classroom
who utilizes the book as a supplemental text. Nevertheless, the primary purpose
is to introduce elementary statistics concepts to the practicing attorney; the focus
of the material is on a broad range of legal applications. Attention is devoted to
explaining how attorneys may encounter various statistical concepts-—and how
they may understand and effectively use them—in everyday situations. There is
no attempt to provide an exhaustive discussion of each topic; rather the thrust is
toward introducing and illustrating basic concepts. For those who wish to pursue
additional reading on various topics, selected references are provided at the end
of each chapter.

The material assumes no more than a working knowledge of basic algebra.
Concepts and principles are developed without tedious and sophisticated deriva-
tions. Throughout the book the emphasis is on introducing topics on an intuitive
level and then developing these topics into formal statistical concepts. Every
attempt has been made to avoid purely academic presentations of the type found
in college textbooks.

I believe attorneys will see inference as the objective of statistics. The average
practicing attorney understands why decision procedures based on statistical
inference function better than those based on intuition. Thus, an awareness of the
role probability plays in drawing inferences is essential. Consequently, I have
attempted to fuse the theories of probability and inference throughout the book.
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Xxviii Preface

In addition to the selected references noted earlier, each chapter contains
actual cases and problems illustrating the specific legal application of the concept
under discussion. To the extent possible, full citations of cases where certain
statistical techniques have been applied are presented.

I am indebted to many persons for their interest and encouragement in the
preparation of this manuscript. In particular, appreciation is expressed to my
colleague, William H. Smith, statistician nonpareil, for his careful review and
constructive criticism of the work; to Lowell E. Wilson, my coauthor in several
publishing endeavors, for his invaluable assistance in providing reference mate-
rials for me; to my former colleague, Donald C. Hines, for graciously allowing
me to draw upon some of his unpublished materials for Chapter 13; and es-
pecially to my wife, Seretha, for typing drafts of the manuscript as well as
encouraging me to continue with the project. Of course, I assume full responsi-
bility for any errors, omissions, or inconsistencies.
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CHAPTER 1

USES OF STATISTICS IN LITIGATION

Suppose one takes a well-shuffled pack of cards, it is quite likely or not unlikely
that the top card will prove to be a diamond: the odds are only three to one
against; but most people would not say that it is quite likely to be the nine of
diamonds for the odds are then fifty-one to one against. On the other hand I
think that most people would say that there is a serious possibility or a real
danger of its being turned up first and, of course, it is on the cards.

—Lord Reid!

Contrary to Lord Reid’s statement regarding probabilities, statistics is perhaps
one of the most misunderstood and misused tools available to attorneys. In many
instances, statistics and its applications are popularly misunderstood to include
only collecting and analyzing numbers. Nothing could be further from reality.
When statistical analyses are performed by those trained in the discipline, the
methods are essentially those common to all fields of scientific empiricism.

STATISTICAL AWARENESS

The confusion among attorneys results primarily from the fact that statistics
has two separate and distinct meanings. Descriptive statistics refers to collecting,
organizing, and analyzing data. Inferential statistics is the drawing of conclu-
sions from data that have been collected, organized, and analyzed. To illustrate
this distinction, the arithmetic mean of a sample of observation is descriptive; if
it is used to estimate the arithmetic mean of a larger group from which the sample
was drawn, inferential techniques are involved.

Most attorneys will see inference as the objective of statistics. The foundation
of statistical inference is probability theory. The object of statistical inference is
to use information obtained from samples collected through the process of obser-
vation to draw conclusions about populations. Using probability theory to solve
societal problems on a large-scale basis, however, is of relatively recent origin
but is of increasing importance.



4 Statistical Description

Lawyers, judges, and legal scholars can no longer ignore the field of statistics.
One of the primary factors in this is the increasing intrusion of the federal
government into the economy through various forms of regulation. Within recent
years, courts have confronted larger and larger numbers of technical disputes
involving problems such as air and water quality, the safety and economics of
nuclear generators, the deregulation of natural gas, and the presence of car-
cinogenic agents in the workplace and in the kitchen.

A second factor compelling the use of statistics is the proliferation of data
available to society. Examples are crime rates, health statistics, economic data,
educational levels and achievements, and employment statistics. This growth in
numbers has been accompanied by increased sophistication in the techniques
used to analyze and interpret these numbers. Instead of simple tabular presenta-
tions, courts are confronted by multiple regression analyses, correlation coeffi-
cients, and tests of hypotheses.

Increased awareness on the part of attorneys poses questions as to the extent to
which the law should employ statistics and the methods of inference that accom-
pany them, what norms or guides should be established, and what aspects of
statistics lawyers need to understand before they confront these pressing ques-
tions. Answers to the first two questions are beyond the scope of this work. The
latter, which is the subject of this book, can perhaps be addressed initially by
tracing the historical role of statistics in the litigation process, including recent
innovative applications.

THE ROLE OF STATISTICS IN LITIGATION

One of the earliest reported instances of proof by statistical probabilities oc-
curred in the infamous trial in 1899 of Alfred C. Dreyfus. To identify writing in a
document as that of Dreyfus, the prosecution’s witnesses reported a number of
close matches between the lengths of certain words and letters in a document and
the lengths of certain words and letters in correspondence taken from Dreyfus’s
home. As later noted by the panel of experts appointed to review the evidence in
the Dreyfus case, there was nothing statistically remarkable about the existence
of close matches in some word lengths between the disputed document and
Dreyfus’s correspondence. Thus, one of the first examples of introducing proba-
bilities as proof ended on an unsatisfactory note.

The state of knowledge has advanced such that statistics are readily used in
court cases today. Statistical data have been used extensively in civil rights
litigation. For instance, statistics have been allowed as proof in jury discrimina-
tion,2 school,? voting,* housing,> and age discrimination® cases. Reliance upon
statistical evidence by the courts has been substantial in some instances. In
Alabama v. United States, the court stated that *“statistics often tell much and the
courts listen.’’” In Jones v. Lee Way Motor Freight, Inc., the court observed that
‘‘statistics often demonstrate more than the testimony of many witnesses.’’®

Antitrust cases are another area that has relied upon statistics to establish the
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relevant market as well as the defendant’s share thereof. The courts generally
view degree of concentration as a proxy for degree of competition in a particular
market—an important element of many antitrust cases and of antitrust policy in
general. In United States v. United Shoe Machinery Corp., a case utilizing both
descriptive and inferential statistics, the court concluded:

Through these leases United maintains a network of contracts with approximately 90
percent of all shoe factories. It supplies more than 75 percent of the demand for shoe
machinery (excluding dry thread sewing machinery). From these and other facts, such as
an analysis of United pricing practices, and a comparison between United and its competi-
tors in terms of financial resources, of facilities, of accumulated experience, and of
variety of machines offered, it appears that United has such substantial market power as to
give it effective control of the shoe machinery market.®

Statistical presentations have been widely used in court cases involving decep-
tive advertising. In the landmark case Bristol-Myers Co. v. FTC, which involved
inferential statistics based on sampling, the court held:

Based on the results of the survey, the corporation published advertisements from which
the casual reader would reasonably infer that careful inquiry amongst the members of the
dentist profession had disclosed that a large majority of the dentists in this country not
only used Ipana but recommended it to their patients. . . . We are of the opinion that these
sweeping statements were not justified by the answers to the questionnaire and that in
consequence, as the Board found, the advertisements were misleading and likely to
deceive the public.!10

The most publicized use of statistical proof has occurred in Title VII cases.
Courts generally have accorded statistical evidence great, if not decisive, weight.
Dorsaneo asserts that the ‘‘relevance of statistical evidence is premised upon the
legal principle that a statistical demonstration of the unequal consequences of a
particular employment practice or selection process establishes a prima facie case
of discrimination.’’11 Limitations that may have restricted the courts in their
enforcement of the act appear to have been eliminated by the Supreme Court in
the landmark decision Griggs v. Duke Power Co. The court held that “‘congress
directed the thrust of the Act to the consequences of employment practice, not
simply the motivation.’’!? This decision has generally resulted in the assumption
that legally significant inferences can be obtained by comparing the composition
of an employer’s work force with that of the population from which the em-
ployees are drawn. For example, in Hazlewood School District v. United States,
the Supreme Court held:

We noted that statistics can be an important source of proof . . . since absent explanation,
it is ordinarily to be expected that nondiscriminatory hiring practices will in time result in
a work force more or less representative of the racial and ethnic composition of the
population from which employees are hired . . . where gross statistical disparities can be
shown, they alone may in a proper case constitute prima facie proof.13



